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Abstract
Music interventions and how they benefit reading fluency have been researched, but there is
more to be done in discovering the benefits of rhythm and prosody. This quantitative research
study looked at how rhythm-based interventions affect student prosody in a second-grade
classroom. Data were gathered from a music experience survey, a prosody pre-assessment, and a
prosody post-assessment. The music intervention in this study involved three rhythm-based
interventions called “DeeDee games.” This research analyzed and compared the growth between
the prosody pre-and post-assessments and the results between students with musical backgrounds
and students without musical backgrounds. This study found insufficient evidence to support that
there is any significant growth after completing the rhythm interventions.
Key Terms: Arts integration, prosody, rhythm-based interventions, music
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How Rhythm Affects Prosody
Arts integration is a pedagogy based on the creative process that establishes a space for
students to express themselves creatively and apply knowledge in a variety of ways, such as
through music, movement, poetry, drama, visuals, and storytelling (Diaz & McKenna, 2017).
Alongside its use in the classroom for teaching core content such as math, science, reading, and
history, it can specifically be used for exploring linguistic skills needed for students to be
successful in literacy and language acquisition (Sallat & Jentschke, 2015). Arts integration, more
specifically music integration, can be used in various ways that incorporate the arts into
academic core content. Music integration can be a great tool for creating more classroom
engagement, differentiating lessons and activities, encouraging creativity in the classroom, and
so much more. Music integration is also helpful in terms of teaching literacy and improving
skills such as fluency, comprehension, and phonological awareness. Prosody, which is reading
expression, is an important skill in reading fluency. It is used when reading for lexical stress,
which is the stress placed on a syllable in a word, as well as used for meaning and emotion
(Caccia & Lorusso, 2020).
Statement of the Problem
I investigated how music interventions that focus on rhythm benefit reading expression in
young learners. Although there have been quite a few studies on the benefits of music integration
and reading fluency, more research on the benefits of rhythm-based intervention and how it
positively benefits readers’ prosody is necessary.
Research Purpose
The importance of refining the reading skill prosody can often be overlooked and is
usually included among other reading components. Given that there needs to be more research to
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address gaps in rhythm interventions, this study looked at music integration and prosody. It
provided a more focused look at prosody and its importance in improving reading skills.
Type of Study and Research Questions
This study was a quantitative action research project. The participants in this study
included ten students in a second-grade classroom, five boys and five girls. This study’s research
question was: How do rhythm-based interventions impact students’ prosody in a second-grade
classroom?
Definition of Terms
The following terms will be used throughout this paper. To clarify context of this
research project, definitions of arts integration, prosody, rhythm, rhythmic intervention, and
phonological awareness are below.
Arts Integration
Arts integration, as stated previously in the paper, is a creative pedagogy that allows
students to express themselves creatively and apply content knowledge in different ways such as
through music, movement, poetry, drama, visuals, and storytelling (Diaz & McKenna, 2017).
The arts intersect with learning content such as math, science, history, and reading.
Prosody
Prosody is having expression while reading. How you say words and phrases modifies
the meaning of utterances because it is a melodic speech pattern (Veenendaal, Groen, &
Verhoeven, 2014).
Rhythm
Rhythm is a repeated pattern or beat. It is a component of music and of prosody, as there
is rhythm in speech, such as syllables and stresses in words (Sallat & Jentschke, 2015).
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Rhythmic Interventions
Rhythmic interventions can be defined as music interventions that focus on rhythm. They
can consist of numerous tasks that relate to music and rhythm such as rise time discrimination
tasks, clapping and marching to a beat, judging different tempos, and playing Dee-Dee games
where syllables are replaced by the sound “dee” (Bhide, Power, & Goswami, 2015).
Phonological Awareness
Phonological awareness is the ability to segment speech into words, syllables, and
phonemes, to blend sounds and to manipulate speech sounds. This skill is very important for
reading and decoding words (Moritz et al., 2012).
Theoretical and Conceptual Framework
Arts integration (AI) is the main theory that underlies my research approach. Music is
one of the main arts in AI educators can use to implement in their classrooms. Rhythm, which is
a repeated pattern or beat, is a component of music that can be used to support literacy, reading
comprehension, and more specifically, prosody. According to the Kennedy Center (2021), “Arts
Integration is an approach to teaching in which students construct and demonstrate understanding
through an art form. Students engage in a creative process which connects an art from and
another subject area and meets evolving objectives in both.” By learning through AI, students are
given multiple means of acquiring and mastering content through engaging and creative ways.
Literature Review
“Reading is among the most important and complex academic skills to be acquired by
young learners” (Moritz et al., 2012, p. 741). Since reading is one of the most important
academic skills for students to master, it is important to understand components of literacy and
ways teachers can improve instruction supporting these components. This literature review will
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mostly focus on prosody and its intersections with various literacy and musical terms. Prosody is
a component of reading that can be refined through practice and various interventions. Not only
has prosody been linked to increased comprehension of texts, but also overall improved fluency
in reading (Veenendal, Groen, & Verhoeven, 2014). Rhythm-based interventions have been
found to positively affect students’ reading expression or prosody (Bhide, Power, & Goswami,
2015). The themes I look at in this literature review include music and reading, rhythm and
prosody, prosody and comprehension, and music and engagement.
Music and Reading
Reading is among the most important and complex academic skills acquired by young
readers. Vanden Bosch der Nederlanden, Hannon, and Snyder (2015) state that music and
language are interconnected and are both dynamic sound structures that are tied to human
connection. Music and language can go hand in hand in terms of how to learn and understand it,
as well as the vocabulary used for both such as rhythm, volume, patterns, especially in terms of
prosody. Webman-Shafran (2018) noted that the reading process is associated with reading
prosody which includes intonation, rhythm, and stress, which are patterns first acquired in
reading aloud.
Moritz, Yampolsky, Padadelis, Thomson, and Wolf (2012) looked for links between
rhythm skills, musical training, and phonological awareness (PA). In their study, they explored
how music and reading acquisition could be connected in young or pre-readers, and they also
explored whether there were links between rhythmic ability in kindergarten and phonological
skills in second grade. In order to explore these different research questions, they completed and
analyzed two studies in the same paper. The first study had a trained Kodály music instructor
come in to teach daily music lessons that focused on various rhythm training and were integrated
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into various lessons, especially in the school’s literacy practices. The instructor would focus on
integrating music in literacy and curriculum content, which was different from the control group
where they would not integrate music. The goals of this instruction included development of
rhythm skills and singing with accurate pitch, vocal placement, rhythm, and tempo. Through
phonological awareness tests and music ability measures such as tempo copying, rhythm pattern
copying, and rhythm pattern discrimination, the researchers found that PA skills of children who
received intense musical training were more improved than students who did not receive that
training, especially in Rhythm Pattern Copying ability and Rhythm Pattern Discrimination. In
their second study, they found that PA skills had significant or marginal correlation to rhythm
pattern copying in their kindergarten year. Music integration is a great resource for teaching all
content areas, especially literacy and linguistic skills. Teaching music and integrating it with
content is beneficial for both the learner and the teacher because the pedagogy integrates
thoughts, actions, and attitudes (Van Vreden, 2016).
Rhythm and Prosody
According to Veenendaal, Groen, and Verhoeven (2014), “Prosody is the melodic speech
pattern that modifies the meaning of utterances; prosody is not what is said but how it is said” (p.
521). Aligning with this definition of prosody, Holliman et al. (2014) state that prosody
sensitivity, or suprasegmental phonology, contains speech patterns of intonation, rhythm, tempo,
volume, and pauses that intersect with syntax, lexical meaning, and segmental phonology in
spoken language. These patterns in speech have the same vocabulary as music and other
rhythmic properties. These patterns are known as underlying components of reading and musical
activity. They can be domains of frequency such as pitch, melody, and harmony, and time such
as rhythm, meter, and pulse (Moritz et al., 2012). This can go along with speech prosody or
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reading prosody, as both overlap with each other most of the time. The way students say their
words as they read and how they read them aloud is how they show their prosodic skills.
Perceived rhythm is one of the first phonological skills gained as early as infancy (Moritz et al.,
2012). Holliman et al. (2014) focused their study on researching the relationship between
prosodic sensitivity and literacy development in an experimental group with children in the UK
between the ages five and seven.
Through various measures including vocabulary, rhythm detection, phoneme deletion,
morphological awareness, word reading, spelling, and prosodic sensitivity, they found from their
study that there is a pathway from prosody to rhyme and that rhyme can be a predictor of reading
and spelling. They state that this also lays the foundation for the development of phonemic
awareness once the children are introduced to formal instruction (Holliman et al., 2014).
Rhythm and Prosody in Diverse Learners
Rhythmic interventions can be used to find both the benefits music instruction has on
literacy and can aid diverse learners in improving literacy skills. In their study, Bhide, Power,
and Goswami (2013) wanted to see if rhythm-based musical interventions would be beneficial to
lower-level readers and improve their reading and phonological skills. They also wanted to see if
these interventions and their results would be equivalent to the benefits of direct reading and
phonology training. They found that a theoretically driven musical intervention based on rhythm
that is structured in music and language can have benefits for developing literacy and
phonological awareness. Their findings suggested that “giving children rhythmic training and
linking non-linguistic rhythms in language, has a positive effect on literacy acquisition and on
phonological skills” (Bhide, Power, & Goswami, 2015, p. 122). However, given the small
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sample size and lack of control group, they concluded that more research would need to be done
to find the benefits of rhythm-based musical interventions.
Musical interventions can potentially be useful for indicating language processing
difficulties. The two studies in this paragraph both researched music processing in children with
different impairments. Caccia and Lorusso (2021) investigated the relationship between prosody
and musical processing in children with developmental dyslexia and children with a
developmental language disorder. They found that the ability to process rhythm in music had
strong connections with the processing of linguistic prosody, metaphonological skills, and
reading skills. The researchers also stated that incorporating prosody in their research gave
further information on the children’s linguistic profile which helped them distinguish between
phonological impairments for the children in the study. In this study, Sallat and Jentschke (2015)
focused on music perceptions in children with specific language impairments (SLI) by viewing
the link between the different aspects of speech and music perceptions. They found that children
with SLI had difficulties with prosodic structure and grammar. They stated, “Our results suggest
that exploring music perception skills can inform theories about typical and impaired language
acquisition” (Sallat & Jentschke, 2015, p. 8).
Prosody and Comprehension
Reading prosody and reading comprehension are vital for fluency and are strongly
dependent on the ability to read well (Veenendaal, Groen, & Verhoeven, 2014). In their study on
reading expression, Webman-Shafran (2018) noticed the lack of research done to understand the
contribution of prosody to reading comprehension in literary research. In their study, they
explored the potential effect prosody has on comprehension. Implicit prosody is the voice in
one’s head while one is reading, which is the opposite of overt prosody, or reading out loud
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(Webman-Shafran, 2018). They stated, “Literacy studies have found correlations between
appropriate reading prosody and good reading comprehension. More importantly, learners who
produced adult-like prosody were found to be better at reading comprehension” (p. 559). These
learners spoke with expression and fluidity that promoted and demonstrated fluency and
comprehension of the text. In their results, they found that there was more evidence for prosodic
effects, not just on reading comprehension, but comprehension in silent reading.
Veenendaal, Groen, and Verhoeven (2014) stated that prosodic skills helped students
construct meaning from books and written texts. Like Webman-Shafran (2018), Veenendaal,
Groen, and Verhoeven (2014) found that the link between prosody and comprehension was still
not entirely clear. In their research, they explored the percentage of unique variance both speech
and reading prosody have in reading comprehension scores. They completed their study in a 4thgrade classroom and assessed decoding skills, vocabulary, syntactic awareness, text reading
prosody, speech prosody, and reading comprehension. They found that prosody is a contributing
factor in reading comprehension. Since the researchers used a task that incorporated speech
prosody during storytelling that did not involve reading, they found that the link between
prosody and reading comprehension goes beyond decoding abilities. Previously in their paper,
they had stated they were unsure about how prosody affects reading comprehension, so it was
very interesting to see that after their study they found that it even goes beyond decoding
abilities.
Music and Engagement
According to Scripp and Gilbert (2016), “classroom teachers today are more likely than
ever to welcome music into their classroom, believing that music integration substantially
improves teaching, student engagement, and overall student performance” (p. 187). Music
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integration helps not only with understanding and teaching rhythm and phonological awareness
(PA), but it can also aid in keeping the students more engaged in these lessons. Moritz et al.
(2012) investigated a link between music rhythm skills and phonological awareness, as well as
investigated the effects of intensive musical training in kindergarten and how it affected their
phonological skills. Although the conclusion from this research is that there need to be future
studies on if rhythm sensitivity is a precursor skill of PA, they did note the high engagements
levels within the music classes. When they compared the level of engagement between the
control group and the experimental group, they found that engagement in music lessons was
greater at the experimental school than at the control school (Moritz et al., 2012). There was
more energy and active engagement in the experimental school where the teacher monitored the
children’s knowledge of the lyrics and rhythm, as opposed to the control group where they did
not. Alongside this idea of engagement in the classroom, arts and music integration can optimize
teaching and learning.
Conclusion
Much of the research calls for additional studies on rhythm testing and how it is
beneficial for students in the early stages of literacy acquisition and building linguistic skills.
Music is beneficial in terms of student engagement, language and reading acquisition, and
overall prosodic sensitivity. The themes found in previous research include music and reading,
rhythm and prosody, prosody and comprehension, and music and engagement. Although there
are links between prosody and rhythm interventions, such as in the research by Bhide, Power,
and Goswami (2013), there is still more research to be done to prove the benefits of rhythmbased intervention. My research will focus on how rhythm is beneficial for acquiring prosody
and literacy skills in a second-grade classroom.
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Methodology
This study was a quantitative action research project that investigated this research
question: How do rhythmic interventions impact students’ prosody in a second-grade classroom?
This study aimed to analyze if students’ reading prosody benefits from rhythm-based
intervention. It also analyzed if students with musical backgrounds are at higher prosody levels
than students who are not, and if they improved levels of expression in comparison to the pre-test
and post-test following three rhythmic interventions. Quantitative methods measured any growth
between assessments and interventions as well as analyzed and compared prosody results
between students with musical backgrounds and students with no musical backgrounds.
Participants
This study took place in a Title 1 school located in a suburban neighborhood in Virginia.
At the school level, the demographic makeup of 731 students is 38.3% White, 30.1% Hispanic,
19.4% Black, 9.4% two or more races, 2.5% Asian, and 0.3% Native Hawaiian. This research
was implemented in a second- grade classroom. Out of this second-grade classroom, I had ten
students who participated in this research study. The demographic makeup of this group of
students included five boys and five girls. One student was Hispanic, five were White, three were
African American, and one was two or more races. Out of these ten students, two of them had
IEPs and received special education services.
Students were selected using convenience sampling from a second-grade classroom
(Patton, 2002) where I completed my student teaching placement. All students who received
parental consent (Appendix A) and provided assent (Appendix B) to participate in this study
were included.
Data Instruments
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For collecting musical background data, I implemented a “Music Experience Survey”
(Appendix C) for the students to complete at the beginning of the study. This survey asked three
questions: (1) Do you take music lessons for singing? (2) Do you take music lessons for playing
an instrument? (3) Do you sing or play an instrument with a group (like choir or band)? After
implementing the survey, I administered a prosody pre-test using a rubric (Appendix D) that
measured reading expression and volume, phrasing, smoothness, and pace when reading aloud. I
then implemented three rhythm-based interventions called Dee-Dee games which are modeled
from the same intervention completed by Bhide, Power, and Goswami in their own research
(2013). The prosody post-test was given two days after the final intervention, which used the
same rubric as the prosody pre-test (Appendix D).
Data Collection
During this study, I collected quantitative data through one “Music Experience Survey,”
one pre-test, three interventions, and one post-test. After administering the “Music Experience
Survey,” I asked participants to take a prosody pre-test that measures their prosody ability using
a rubric by Rasinksi (2004). The students individually read aloud a book to the researcher that
was on the same level as their instructional reading level, as determined from the classroom
teacher’s running records.
After completing the prosody pre-test, the participants then completed the first rhythmbased intervention in stations, which was the “Dee-Dee game.” “The Dee-Dee game” is a
musical intervention from a study done by Bhide, Power, and Goswami (2013). The child would
see a picture of a famous character and the computer names the picture twice in “Dee-Dees,”
once correctly and once incorrectly. For example, the first Dee-Dee game will show Buzz
Lightyear. The name Buzz Lightyear is split up correctly into three syllables, or three Dee-Dees,
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“Dee Dee-Dee. An incorrect Dee-Dee sequence for the name Buzz Lightyear, would be Dee-Dee
Dee-Dee because it would be four syllables and two of them would be in “Buzz” instead of just
one. All phonological information is removed because every syllable is replaced with the sound
“dee”. The goal is for the child to choose the correct answer by listening to the syllable stress
patterns. In my own implementation of the “Dee-Dee game,” I had three different characters for
each intervention for the student to guess the syllable stress patterns. Each intervention
(Appendix E) was done in small groups in stations where they sat with me at a table and filled
out the interventions by using the Google Forms I created. The students opened the Google Form
and looked at the picture of the character. I asked them if they recognize the character and what
its name was. If they do not know the name, I told them. After saying the name, I had the
students clap out the syllables of the character's name. Then I told them that they will listen to
two recordings where the name will be said but instead of the actual name, each syllable will be
replaced with Dee-Dees. The goal was to figure out which recording is correctly saying the name
of the character using Dee-Dees. After answering the question on the Google Form, they
submitted it with their names and that will end the intervention. This happened during each
intervention. During this time, other students in the class completed an independent reading
station or were pulled by an outside teacher for additional instruction. After the three
interventions were completed, the students completed the prosody post-test in the same manner
as the prosody pre-test with the same rubric.
Data Analysis
I used Excel to calculate descriptive statistics of participants' results in the assessments
and interventions. I also completed a t-test to compare results between groups. The t-test
compared participant pre- and post-test scores to see if there was significant growth after the
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three rhythm interventions. I did plan to complete a second t-test to compare the growth between
participants with a musical background and participants without a musical background, however
I only had one student with a musical background, and therefore I was unable to compare the two
groups.
Timeline
Table 1
Timeline for Research
Date/Deadline

Goal/Action

December 2021

Obtained IRB approval.

Late January to early

Obtained consent/assent from participants.

February 2022
February 25th, 2022

Administered the pre-assessment testing for reading prosody.

March 1st, 2022

Implemented DeeDee intervention #1.

March 4th, 2022

Implemented DeeDee intervention #2.

March 8th, 2022

Implemented DeeDee intervention #3.

March 10th, 2022

Administered post-assessment for reading prosody.

March-April 2022

Analyzed data accumulated from the second-grade classroom.

Results
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My research question asked how rhythmic interventions impacted students’ prosody in a
second-grade classroom. The purpose of this study was to analyze any benefits that came from
rhythm-based interventions. These benefits include growth between the pre- and postassessments and the interventions. Quantitative methods also measured any growth between
students with musical backgrounds and students without musical backgrounds. Following my
research, I organized the data into five quantitative categories: musical backgrounds survey, Dee
Dee intervention findings, pre-assessment findings, post-assessment findings, and comparing the
pre- and post-assessments.
Musical Backgrounds Survey
The purpose of this survey was to see if any of the students from the sample had any
background in music. If so, then I would analyze if they showed more growth between the pretest and the post-test. The survey asked three questions: (1) Do you take music lessons for
singing? (2) Do you take music lessons for playing an instrument? (3) Do you sing or play an
instrument with a group (like choir or band)? Out of the ten students in my sample, only one
student answered “yes” to one of the three questions posed in the survey. Because only one
student had a background in music, I was unable to find two separate means to compare using a
t-test. The student with a musical background was also my only participant who received a lower
score in the post-assessment.
Dee Dee Interventions
During the first intervention, nine out of ten students correctly guessed the right DeeDee
sequence out of the two recordings that were played. The second DeeDee game had eight out of
ten students guess the correct DeeDee sequence. During the third intervention, six out of ten
students correctly guessed the right Dee Dee sequence out of the two recordings. The first
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intervention had three syllables, whereas the second and third interventions both had four
syllables. One reason why the two interventions following the first one had lower scores, could
be that it was more difficult to hear the correct number of Dee Dees. Table 2 shows the
intervention scores for each student and the averages of each Dee Dee game.
Table 2
Dee Dee Intervention Scores and Averages
Dee Dee game #1
Dee Dee game #2
Dee Dee game #3
Student 1
0
1
1
Student 2
1
1
1
Student 3
1
1
1
Student 4
1
1
1
Student 5
1
1
1
Student 6
1
1
1
Student 7
1
1
0
Student 8
1
1
0
Student 9
1
0
1
Student 10
1
0
0
Average
90%
80%
70%
Note: Scores are reported as 1 for having the correct and 0 for having the incorrect answer.
Pre-Assessment Results
I used the prosody rubric by Raskinski (2004) to evaluate student reading expression. The
pre-assessment total scores were out of 16. Out of the ten students that participated, the mean
was 8.4, the median was 9, the mode was 11, the range was 7, and the standard deviation was
2.63. The highest score received on the pre-assessment was an 11 out of 16. The lowest total
score was a 5 out of 16. In Table 3, there are individual student pre-assessment scores that look
at each subgroup, the total, and their averages. The highest subgroup average was in pace with a
2.4 of 4. The lowest subgroup average was a 1.5 out of 4 in expression and volume.

Table 3

18
Individual Student Pre- Assessment Scores
Student

Expression
Phrasing
Smoothness
and Volume
Student 1
2
2
2
Student 2
1
3
3
Student 3
2
3
3
Student 4
2
3
3
Student 5
2
2
3
Student 6
2
3
3
Student 7
1
2
2
Student 8
1
2
2
Student 9
1
1
1
Student 10
1
1
1
Average
1.5
2.2
2.3
Note: Subgroup scores are out of 4. Total score is out of 16.

Pace

Total score
2
3
3
3
3
3
3
1
1
2
2.4

8
10
11
11
10
11
8
6
4
5
8.4

Post-Assessment Results
I used the same rubric from the pre-assessment to evaluate student prosody for the postassessment (Rasinksi, 2004). The post-assessment total scores were also out of 16. Out of the ten
students that participated, the mean was 9.6, the median was 10, the mode was 11, the range was
5, and the standard deviation was 1.77. The highest score received on the post-assessment was a
12 out of 16. The lowest total score was a 7 out of 16. In Table 4, there are individual student
post-assessment scores that look at each subgroup, the total, and their averages. The highest
subgroup average from the post-assessment was in both phrasing and pace with a 2.7 out of 4.
The lowest subgroup average was in expression with a 1.7 out of 4. From the pre-assessment to
the post assessment, the lowest average score in expression improved slightly by 0.2. The
average in phrasing increased by 0.5 and the average in pace increased by 0.2.
Table 4
Individual Student Post- Assessment Scores
Student
Student 1

Expression
and Volume
2

Phrasing
3

Smoothness
2

Pace

Total score
3

10
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Student 2
2
3
3
Student 3
2
3
3
Student 4
3
3
3
Student 5
2
3
3
Student 6
1
3
2
Student 7
1
3
3
Student 8
1
2
2
Student 9
1
2
2
Student 10
2
2
2
Average
1.7
2.7
2.5
Note: Subgroup scores are out of 4. Total score is out of 16.

3
3
3
3
3
3
2
2
2
2.7

11
11
12
11
9
10
7
7
8
9.6

Comparing Pre- and Post-Assessment Results
Both pre- and post-assessments used the rubric by Rasinksi (2004). Both assessments
were given during the guided reading block. I first compared the two means between the pre- and
post-assessments and noticed that there was a 1.2-point increase between the pre-assessment
mean (M=8.4) and the post-assessment mean (M=9.6). Figure 1 includes the pre- and postassessments of the individual students. The most growth between the two assessments can be
seen in the individual test scores of students #9 and #10. The only student to have a decrease in
scores was student #6, who was also the only student with a musical background. It is uncertain
why their scores decreased from a total of 11 to 9. Only one student showed no growth between
the pre-assessment and the post-assessment.
Figure 1
Pre- and Post-Assessment Scores
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Although some growth occurred between the two assessments, I compared the two means
to see if there was any statistical significance. I first completed an F-test: two-sample for
variances using excel. The F was 2.197 and the F Critical one-tail was a 3.18. Because the F is
not greater than the F Critical one-tail, we do not reject the null hypothesis. This means that they
are equal variables, so we complete a t-test assuming equal variances. I found that -2.1< -1.194 <
2.1. Because the t Stat is less than the t Critical two-tail and greater than the -t Critical two-tail,
we cannot reject the null hypothesis. This means that the difference between the sample means
(8.4 and 9.6) is not convincing enough to say that the average scores of the pre- and postassessments differ significantly. There is insufficient evidence to support that there is any
significant statistical evidence, which means that the p value was not statistically significant.
Discussion
According to Moritz et al. (2012), perceived rhythm is one of the primary skills infants
acquire. Given the significance of rhythm in phonological skills, I wanted to further see how
beneficial interventions using rhythm could affect students’ prosody. The purpose of my study
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was to provide a more focused look at how prosody can be improved by rhythm interventions.
My results indicated that while there was some practical significance, as it did help some
students, there was no statistical significance after the rhythm interventions. These results do
align with some of the findings in the literature. In Bhide, Power, and Goswami’s (2015) study,
their findings suggested that rhythmic training had a positive effect on literacy and phonological
skills. However, they also struggled with having significant results due to their small sample
size. Ultimately, more research would need to be completed to understand how beneficial
rhythm-based musical interventions are.
Moritz, Yampolsky, Padadelis, Thomson, and Wolf (2012) also looked for any benefits
of musical training and how it affected students’ phonological awareness. In their study, they
found that children who received intense musical training had more improvement in their
phonological skills than students who did not receive that training. In my own research, I wanted
to see if students with musical backgrounds showed more growth in their reading expression
abilities. Unlike the previous study, I was unable to find that students with musical backgrounds
showed significant growth after receiving musical training in the form of a rhythmic
intervention.
Implications
In my findings, while statistically insignificant, there was still growth between the prepost-assessments. Out of these ten students, only one student regressed, so it did help most of the
students improve some aspects of their prosody. It would be interesting for educators to see how
these rhythm interventions affect different students within their classrooms. They could see
which students benefited more from them and use these interventions alongside other teaching
strategies in their classroom. Other educators could take this study and implement the
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interventions in their own classrooms over the course of the school year, rather than just a few
weeks to potentially see more growth.
Limitations
There were several shortcomings of this study, the most notable being the small sample
size. Because this research was done in one second-grade classroom with only ten students, the
results are very specific to that population. These students were also not given a lot of time to get
acclimated to the rhythm games. Three weeks felt very limiting to try and complete a survey,
three interventions, and two assessments with these ten students. I think that having more
interventions spread out over a school year, rather than doing three interventions in three weeks,
could be more beneficial in the long-term. Another limitation was that I had only one student
who had a background in music. This same student was the only participant who regressed after
the post-assessment. This could be due to several outside factors such as the student feeling tired
from having to complete numerous assessments outside of my research that week. I also
uploaded each intervention on Google Classroom, which was difficult for students to navigate at
first since their primary classroom teacher had not used it all year except to meet on virtual days.
Future Research
Further research needs to be done to find the benefits of rhythm-based musical
interventions and how they affect phonological awareness and prosody. Researchers will need to
consider their population and how rhythm-based interventions can help support the needs of
students who need extra help. Future research could look at how these interventions help
students who are below grade level in their instruction reading level and how rhythmic
interventions could improve literacy and phonological skills. These researchers could also
compare that growth between those students and students on or above grade level. Researchers
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should also consider using literature that primarily contains dialogue, so students have more
chances to try reading with expression. Alongside this, future research should look at larger
populations of students with diverse reading levels, cultural backgrounds, and ages to see how
rhythm interventions can affect different populations. For example, are students with lower
reading levels benefiting more from rhythmic interventions and showing more growth than
students who are on or above grade level?
Conclusion
Arts integration is an engaging pedagogy that encourages creativity and differentiation in
the classroom through learning in new and interesting ways. This study aimed to explore the
importance of integrating music and literacy. In my study, I implemented three rhythm
interventions to see if students’ prosody showed growth from taking the prosody pre-assessment
and the post-assessment. While my research results were not statistically significant, I did notice
improvement in most of my students’ prosody skills after the interventions. The purpose of these
interventions was to help my students improve their reading expression through rhythm, a
component of music. With a larger sample size and more time, there is potential for there to be
more growth after implementing these rhythmic interventions. Future studies should continue to
look at the benefits music integration and rhythmic interventions have on literacy and prosody.
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Appendix A: Parental Consent
PARENTAL INFORMED CONSENT FORM
Brief Description of Research Study
The purpose of the research described below is to find how rhythm interventions
benefit reading expression in young learners. It will also see if there is a difference in prosody
growth between students with musical backgrounds and students without musical
backgrounds. During this quantitative research study, children will receive their normal
instruction. The only difference will be that I will have them complete a Music Experience
survey, a prosody pre-test and post-test, and three rhythm interventions. During this research, I
will be collecting data from the survey and the pre-test and post-tests. Risks to children in this
study are minimal, but the benefits could be improved reading prosody and increased skill in
rhythm. Please read the rest of this form before deciding if you will allow your child to be in
this research study.
My name is McKenzie Ward and I am a student at the University of Mary Washington
and the student teacher in your child’s classroom. Because you are the parent or legally
authorized representative of a child in this classroom, I am seeking your permission to let your
child participate in this research study. Involvement in the study is voluntary, so you may decide
whether to let your child participate or not. I will also ask your child if he or she wants to be in
the study, and I will only use the information in my study if both you and your child agree.
Before making your decision, please read the information below and ask me any questions that
you have about the research; I will be happy to explain anything in greater detail.
Details of the Child’s Involvement
Students in your child’s class who participate in this study will first complete a survey
called the Musical Experience Survey prior to the pre-test. The questions will ask them if they
take music lessons for singing, if they take music lessons for playing an instrument, and if they
sing or play an instrument with a group. After this, I will have the students complete a read
aloud for me from a book that goes along with their instructional reading level. While they read
aloud the book, I will be grading them using a prosody rubric. This will be their pre-test.
After taking the assessment, I will then have students participate in the rhythm
intervention called a “Dee Dee game”. They will complete this in a small group monitored by
me where they individually click the correct response. Students will be shown a picture on a
google form of a popular character, for example, the first DeeDee game will show Buzz
Lightyear. I will ask them if they know the character’s name and then we will say who it is.
Together we will clap the syllables in Buzz Lightyear and say how many syllables it has. Then,
they will listen to two audio recordings that replaces the syllables with DeeDees. Buzz Lightyear
will become Dee DeeDee. They will listen to a correct audio recording and an incorrect audio
recording, and they have to choose which response they think is correct. They will do the same
thing for the second and third rhythm intervention. After the rhythm interventions, I will have
them complete a post-test that is similar to the pre-test, except that they will read a different
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book. Children who do not participate in the study will complete the same in-class activities,
but I will not collect their data for this research project.
Privacy and Confidentiality
This study will take place while children are in their classroom, so they will not have
privacy during instruction. However, to ensure confidentiality I will not reveal any private
information about your child to anyone, unless required by law to do so. The data I collect will
be in my possession at all times, and only I will know which records go with which child. When
my study is complete, I will destroy all of the information I collected that identifies individual
students. In any reports I make about this study, I will not use your child’s name or any other
information that could be used to identify him or her directly or indirectly. The only exception
to this would be if both you and your child agree to let me photograph him or her and use the
photographs in my reports of this research, but no photographs will be identified by name.
Risks and Benefits of Participation
There will be minimal risks since this will be part of daily instruction. However, students
might potentially feel uncomfortable with the process, but as their teacher I will be there for
them if they have any concerns or uncomfortable feelings.
There are no rewards or extra credit grades for students who take part in this study, and
no penalties of any kind if they do not take part. However, being in this research study might
have important benefits for your child. Research has already shown that rhythm based
interventions have been found to positively affect students’ reading expression or prosody.
Participant Rights
You have the right to ask any questions you have before, during or after the study, and I
encourage you to do so. If you do not want your child to be in this study, there will be no
penalties or loss of benefits that he or she is entitled to. If you agree to let your child be in this
study and later change your mind, you have the right to take him or her out simply by
contacting me at the email address below, and I will destroy any research data collected about
your child. This research has been approved by the University of Mary Washington Institutional
Review Board, a committee responsible for ensuring that the safety and rights of research
participants are protected. For information about your and your child’s rights regarding this
research, contact the IRB chair, Dr. Rosalyn Cooperman (rcooperm@umw.edu).
Contact Information
For more information about this research before, during or after your child’s
participation, please contact me (username@umw.edu) or my university research supervisor,
Dr. Melissa Wells (mwells@umw.edu). To report any unanticipated problems relating to the
research that your child experiences during or following participation, contact my university
research supervisor, Dr. Melissa Wells (mwells@umw.edu). Please keep a copy of this form for
future reference, and return the signed version to me by _________ (date). (If we are in
remote instruction, your typed signature in a Google Form will replace your handwritten
signature.)
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Before signing this form, please ask me any questions you have
about participation in this study.
To be Completed by Participant
I have read all of the information on this form, and all of my questions and concerns about the
research described above have been addressed. I choose, voluntarily, to permit my child to take
part in this research study. I certify that I am at least 18 years of age.
Print name of child
Print name of parent or legally authorized representative
Signature of parent or legally authorized representative

Date

To be completed by Researcher
I confirm that the legally authorized representative of the child named above has been given an
opportunity to ask questions about the study, and all the questions asked have been answered
to the best of my knowledge and ability. A copy of this Consent Form has been provided to the
child’s legally authorized representative, and I will keep the original at least until the research is
completed.
Print name of researcher
Signature of researcher

Date
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Appendix B: Assent Form
CHILD ASSENT FORM
Dear Student,
My name is McKenzie Ward and the reason for this letter is to ask if you want to be in a
research study I am doing. By “research” I mean that I am trying to find out more about
something. In this study I am trying to find out how rhythm interventions benefit reading
expression in young learners.
I have already asked your parent or guardian if they will permit you to be in this study. If
they did agree for you to participate, you will get to choose if you want to be in this study. I am
now going to describe what you will do if you agree to be in this study. I am going to read this
information to you, so listen carefully and ask any questions you have before you decide
whether to be in the study or not.
What will you do if you are in this study?
You will first take a survey that will ask you questions about your experience with music.
These questions will ask if you take music lessons for singing, if you take music lessons for
playing an instrument, or if you sing or play an instrument with a group. After this, we will sit
together and have you read aloud a book. While you are reading this book to me, I will be using
a rubric to figure out your prosody, or reading expression level, After this, you will complete
three music interventions with me in a small group using your computer. I will show you a
picture of a character and say their name, and we will clap out the syllables. It is okay if you
don’t know those yet, because we will learn them in class. We will then listen to two audio
recordings and you have to choose the one you think is right. In the audio, they won’t say the
name of the character. Instead, it will be turned into DeeDees, one that will be correct and one
that will be incorrect. After these three rhythm interventions, I will sit with you and listen to
you read aloud a different book and use the same rubric to assess you.
What will you do if you are not in this study?
Nothing bad will happen to you if you do not want to be in the study, and it will not hurt
your grade in the class. You will still do the lesson activities because these are required for the
class, but I will not keep your data for my study. You will take the pre- and post-assessments
and complete the three interventions with me, but I will not ask you to take the survey about
your musical experience.
Will anything bad happen to you in this study?
If you decide to be in this study, you will not have any extra work. You might feel
strange during the assessments and interventions, but as your teacher I will be there for you if
you need support from me. I will take special steps to make sure that you feel okay during the
pre and post assessment and the interventions.
Will anything good happen to you in this study?
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You will not receive any special rewards or extra credit points for agreeing to be in this
study. In other research studies like this, some students did better in class because of the
rhythm interventions for reading expression, and this might or might not happen for you.
Will anyone else know what you do or say in this study?
In my study, I will not use the names of any students or give any other information that
could identify you. I will not tell anyone else about what you say in any data I collect, unless I
have to for legal reasons.
What if you have any questions?
Be sure to ask me any questions you have before deciding whether to be in this study or
not. Even if you don’t have questions now, you can ask me about this study at any time later. If
you would like time to discuss it with your parents before making your decision, please tell me.
What if you change your mind?
If you decide to be in this study and later change your mind, just tell me that you want
to stop. I will stop collecting information about you for my study and will take out all of the
information I already have about you. I will finish my study on _________ (date), so that is the
deadline when you should tell me if you want your information taken out of the study.
Print name of researcher
Signature of researcher

Date

To the Student: Your signature below indicates that you have read the information on this form
[or that I have read the information on this form aloud to you], and that all of your questions
about this research study have been answered.
Please put an X next to your decision:
____ I agree to take part in this research
____ I DO NOT want to have any information about me used in this research
Print name of student
Signature of student

Date
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Appendix C: Music Experience Survey
Name:____________
Circle Y or N for each of these questions:
Do you take music lessons for singing? Y or

N

Do you take music lessons for playing an instrument? Y or

N

Do you sing or play an instrument with a group (like choir or band)? Y or

N
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Appendix D: Pre-test and Post-test Rubric
Dimension

1

2

3

4

A. Expression and
Volume

Reads with little
expression or enthusiasm
in voice. Reads words as
if simply to get them out.
Little sense of trying to
make text sound like
natural language. Tends
to read in a quiet voice.

Some expression. Begins
to use voice to make text
sound like natural
language in some areas of
the text, but not others.
Focus remains largely on
saying the words. Still
reads in a quiet voice.

Sounds like natural
language throughout the
better part of the passage.
Occasionally slips into
expressionless reading.
Voice volume is
generally appropriate
throughout the text.

Reads with good
expression and
enthusiasm throughout
the text. Sounds like
natural language. The
reader is able to vary
expression and volume to
match his/her
interpretation of the
passage.

B. Phrasing

Monotonic with little
sense of phrase
boundaries, frequent
word-by-word reading

Frequent two- and threeword phrases giving the
impression of choppy
reading; improper stress
and intonation that fail to
mark ends of sentences
and clauses.

Mixture of run-ons, midsentence pauses for
breath, and possibly some
choppiness; reasonable
stress/intonation.

Generally well phrased,
mostly in clause and
sentence units, with
adequate attention to
expression.

C. Smoothness

Frequent extended
pauses, hesitations, false
starts, sound-outs,
repetitions, and/or
multiple attempts.

Several “rough spots” in
text where extended
pauses, hesitations, etc.,
are more frequent and
disruptive.

Occasional breaks in
smoothness caused by
difficulties with specific
words and/or structures.

Generally smooth reading
with some breaks, but
word and structure difficulties are resolved
quickly, usually through
self-correction.

D. Pace (During sections
of minimal disruption)

Slow and laborious.

Moderately slow.

Uneven mixture of fast
and slow reading.

Consistently
conversational

(Rasinski, 2004, p. 17)
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